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FORM BASED USER INTERACTIONS VIA
MESSAGING CHANNELS

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims the benefit of U.S. Provisional
Application No. 62/526,840, filed Jun. 29, 2017, which 1s
incorporated by reference 1n 1ts entirety.

BACKGROUND

Messaging channels are used as a means of communica-
tion between devices of users, for example, mobile phones,
tablets, or laptops. A messaging channel typically comprises
a messaging application that executes on a client device and
uses communication mechanisms that may imvolve an online

system. Examples of messaging applications include over
the top (OTT) messaging applications like APPLE BUSI-

NESS CHAT and FACEBOOK MESSENGER are becom-
ing increasingly complex. An OTT service refers to a service
you use over the network services of your service provider.
Each messaging channel may use a different protocol/code/
format. For example, different messaging channels provided
by different vendors typically use different protocols/codes/
formats.

Conventional messaging applications associated with
messaging channels do not support use of forms. Forms
allow for mteractivity similar to the World Wide Web.
However, conventional messaging applications use a text-
based interface (e.g., type YES to proceed, NO to stop, etc.).
Such interface may be adequate for very simple user inter-
actions that require simple questions/answers but becomes
cumbersome with complex user interactions, for example, 1f
the user needs to provide data for several input fields or 11 the
user needs to make a choice between a large number of
clements. Conventional messaging applications do not sup-
port forms because supporting forms typically requires user
interface development associated with different messaging
applications and messaging channels. Since each messaging
application uses a different protocol/code/format developers
are oiten unable to keep up with changes 1n messaging
applications. As a result, conventional messaging channels
often provide poor user experience for users communicating
using the messaging channels.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s block diagram of a system environment in which
an online system operates, 1 accordance with an embodi-
ment.

FIG. 2 1s a block diagram of an online system, in
accordance with an embodiment.

FIG. 3 1s a tflowchart illustrating a method for generating,
forms on messaging channels based on a channel indepen-
dent representation of forms, in accordance with one or more
embodiments.

FIGS. 4A-4B are screen shots 1llustrating user interfaces,
in accordance with one or more embodiments.

FIG. § 1s a high-level block diagram illustrating an
example computer for implementing the client device and/or
the online system 110, according to an embodiment.

The figures depict various embodiments for purposes of
illustration only. One skilled 1n the art will readily recognize
from the following discussion that alternative embodiments
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2

of the structures and methods illustrated herein may be
employed without departing from the principles described
herein.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Overview

Embodiments relate to a method for abstracting structured
content and forms on a messaging channel, for example,
messaging channel based on OTT message providers. An
online system stores channel independent metadata repre-
sentation of each of a plurality of forms. The online system
1s configured to interact with client devices via a plurality of
messaging channels. The client devices interact with the
online system using a plurality of diflerent messaging chan-
nels. Fach messaging channel interacts with the online
system via a different messaging application executing on a
client device.

The following steps are repeated for each of a plurality of
client devices. The online system receives a request for a
session from the client device via a messaging channel, the
request 1dentifying the messaging channel. The online sys-
tem receives a selection of a form from the plurality of
forms. A channel independent metadata representation of the
selected forms 1s retrieved by the online system. The online
system generates a representation of the selected form for
the 1dentified messaging channel using the metadata repre-
sentation of the selected form. The generated representation
conforms to a format processed by the 1dentified messaging
channel. The generated form representation 1s sent by the
online system to the client device via the messaging channel.
The generated representation of the selected form provides
data allowing the client device to render a user interface of
the messaging channel, the user interface comprising the
selected form.

The method of the present disclosure 1s an 1mprovement
in the technical field of user iterfaces (Ul) since conven-
tional messaging applications are unable to display forms. In
this context, a form represents an interface that comprises
ficlds that allow users to enter data. The method allows
messaging applications to display forms as graphical user
interfaces consistently across multiple messaging channels.

More specifically, the method defines forms 1n a channel
independent format instead of each messaging channel’s
format. The forms are compiled 1nto formats corresponding
to each messaging channel’s format at a gateway that
interfaces directly with a messaging channel Provider. As a
result, developers do not have to develop and maintain a
form for each messaging channel that support 1s added for.
Overall System Environment

FIG. 1 15 block diagram of a system environment 100 1n
which an online system operates, 1n accordance with an
embodiment. In addition to the online system, the system
environment 100 shown by FIG. 1 includes, among other
components, one or more client devices 120, one or more
messaging applications 130, one or more messaging chan-
nels 140, a database 150, and a second client device 160. In
alternative configurations, different and/or additional com-
ponents may be included in the system environment 100.

The online system 110 stores a channel independent
metadata representation of each of a plurality of forms and
interacts with a client devices 120 via a plurality of mes-
saging channels 140, each messaging channel 140 interact-
ing with the online system 110 via a different messaging
application 130 executing on a client device 120. A form
represents an interface that comprises fields that allow users
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to enter data. For example, a form may allow users to enter
theirr name, age, address, and other information. The form
may display data, for example, data associated with each
field. A form may allow a user to select one or more options
from a plurality of given values. Typically a user interface
uses various widgets to present form data and to receive
iput from users, for example, text fields, drop down list,
submit button, radio button for selecting one of a plurality of
values, and so on.

In some embodiments, the channel independent metadata
representation of a form specifies a database query. The
online system 110 executes the database query to retrieve a
set of results and generates a representation of the form
based on the result of the database query. The generated
form representation may include a widget presenting data
returned by the database query. For example, the generated
form may present a table describing the results of the
database query, thereby allowing the user to make a decision
based on the presented data before providing further input.
As another example, the generated form may 1nclude a drop
down list based on the database query results, thereby
allowing the user to select one or more values from the drop
down list.

The client devices 120 are one or more computing devices
capable of recerving user mnput as well as transmitting and/or
receiving data via the messaging channels. In one embodi-
ment, a client device 120 1s a conventional computer system,
such as a desktop or a laptop computer. Alternatively, a
client device 120 may be a device having computer func-
tionality, such as a personal digital assistant (PDA), a mobile
telephone, a smartphone, or another suitable device. A client
device 120 1s configured to communicate via the messaging
channels 140. In one embodiment, a client device 120
executes an application (e.g., messaging application 130A,
1308, 130C) allowing a user of the client device 120 to
interact with the online system 110. For example, a client

device 120 executes an over the top (OTT) messaging
application 130 such as APPLE BUSINESS CHAT or

FACEBOOK MESSENGER to enable interaction between a
client device of the one or more client devices 120 and the
second client device 160 via the messaging channels 140. In
another embodiment, a client device 120 interacts with the
online system 110 through an application programming
interface (API) running on a native operating system of the
client device 120, such as IOS® or ANDROID™,

The client devices 120 are configured to interact with the
online system 110 via the plurality of diflerent messaging
channels 140, which may comprise any combination of local
area and/or wide area networks, using both wired and/or
wireless commumnication systems. In one embodiment, the
messaging channels 140 use standard communications tech-
nologies and/or protocols. For example, the messaging chan-
nels 140 include communication links using technologies
such as Ethernet, 802.11, worldwide interoperability for
microwave access (WiIMAX), 3G, 4G, code division mul-
tiple access (CDMA), digital subscriber line (DSL), eftc.
Examples of networking protocols used for communicating
via the messaging channels include multiprotocol label
switching (MPLS), transmission control protocol/Internet
protocol (TCP/IP), hypertext transport protocol (HTTP),
simple mail transfer protocol (SMTP), and file transfer
protocol (FTP). The messaging channels 140 may be bi-
directional, which allows for communication in both direc-
tions. Each messaging channel 140 may include a messaging,
application executing on a client device 120, wherein the
messaging channel 140 interacts with the online system
using a messaging protocol. Data exchanged over the mes-
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saging channels 140 may be represented using any suitable
format, such as hypertext markup language (HTML) or
extensible markup language (XML). In some embodiments,
data exchanged over the messaging channels 140 1s repre-
sented 1 JavaScript object notation (JSON). In some
embodiments, all or some of the communication links of the
messaging channels 140 may be encrypted using any suit-
able technique or techniques. The second client device 160
and 1ts operation are substantially similar to a client device
120.

The online system 110 receives a request for a session
from a client device 120 via a messaging channel 140. The
request 1dentifies the messaging channel 140. The online
system 110 receives a selection of a first form from the
plurality of forms and a channel independent metadata of the
first form. The online system 110 generates a representation
of the first form for the first messaging channel 140 from the
metadata representation of the first form. The generated
representation conforms to a format processed by the first
messaging channel 140. For example, the generated repre-
sentation of the first form may conform to an XML, format.
The online system 110 sends the generated first form rep-
resentation to the first client device 120 via the messaging
channel 140. The first client device 120 renders a user
interface of the first messaging channel 140 and the user
interface includes the first form. Example user interfaces are
described below with reference to FIGS. 4A-4B 1n detail.

In some embodiments, the first client device 120 receives
a first user interaction with a widget of the first form
representation. The online system 110 identifies a second
form based on the user interaction. For example, a user
interacts with a widget of a first form representation by
making a selection for a date and the online system 110
identifies a second form which displays a list of available
guest rooms based on selected date. The online system 110
selects a channel independent metadata representation of the
second form and generates a second form representation of
the second form for the first messaging channel 140 from the
metadata representation of the second form. The online
system 110 sends the generated second form representation
to the first client device 120 via the first messaging channel
140. The first client device 120 renders a user interface of the
first messaging channel 140 and the user interface includes
the second form.

In some embodiments, the selection of the form 1s
received from the second client device 160 that requests the
online system 110 to push the selected form to the first client
device 120 wvia the first messaging channel 140. For
example, a customer support agent or an automatic agent
sends a form to a client device 120.

Responsive to receiving the user interaction associated
with a widget of a form, a log 1dentifying the form and a
metadata tag in the channel independent metadata represen-
tation 1s stored by the online system 110, the metadata tag
corresponding to the widget. The channel independent rep-
resentation allows for logging in a standardized manner.
Generating a report describing user interactions includes
receiving a criteria for generating the report, selecting a
plurality of past user interactions from the logs wherein the
selected user interactions satisiy the criteria, the selected
user 1nteractions comprising user interactions performed
using a plurality of diflerent messaging channels, and gen-
erating the report based on the past user interactions.

FIG. 2 1s a block diagram 200 of an online system, in
accordance with an embodiment. The online system stores a
channel independent metadata representation of each of a
plurality of forms and interacts with a client devices 120 via
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a plurality of messaging channels 140, each messaging
channel 140 interacting with the online system 110 via a
different messaging application 130 executing on a client
device 120, as described above with reference to FIG. 1. The
online system includes, among other components, a channel
interface module 205, a metadata store 210, a form generator
215, an action logger 220, an action log 225, a web server
230, a data store 240, and a report generator 235.

The channel interface 2035 allows for communication with
different messaging channels. For example, 1n the embodi-
ment of FIG. 1, the channel interface 205 allows the online
system 110 to communicate with the client devices 120 via
the messaging channels 140. The diflerent messaging chan-
nels 140 may include OTT messaging applications such as
APPLE BUSINESS CHAT and FACEBOOK MESSEN-
GER.

The metadata store 210 stores the messaging channel
independent representations of the forms. The form may be
stored using a data structure that 1s capable of representing
attributes and nested structures. In an embodiment, a form 1s
stored using an XML (extended markup language) repre-
sentation. In another embodiment, a form 1s stored using an
object representation such as JSON (JavaScript Object Nota-
tion) representation. In some embodiments, the channel
independent metadata representation of a form includes a
database query, as described above with reference to FIG. 1.
The form representation stores imnformation identifying vari-
ous widgets displayed in the form and various data values
that need to be displayed in the form. Examples of widgets
displayed 1n a form include buttons (e.g., a submit button),
various fields, for example text field, labels, and so on. In
some embodiments, the form representation includes tags
that are messaging channel specific to support features that
may be provided in one messaging channel but not others.

The form generator 2135 may receive a plurality of mputs
including: (1) a messaging channel 1dentifier, and (2) a form
identifier. For example, a customer relationship representa-
tive may i1dentily a form for sending to a user via a
messaging channel. Alternatively, a user may provide input
via a messaging channel that causes a form to be displayed
via the client device of the user. The form generator 215
retrieves the messaging channel independent representation
of the mmput form from the metadata store 210 and generates
a channel specific representation of the form for the mes-
saging channel. For example, 1f the form generator 215
receives an mput identifying a FACEBOOK MESSENGER
channel and a form, the form generator 215 generates a
representation of the form specific to the FACEBOOK
MESSENGER channel. The generated representation of the
form may conform to a markup language document, for
example, an HITML (hypertext markup language) or an
XML format. The form generator 215 includes nstructions
for generating channel specific form elements from channel
independent description of the form. If a new messaging
channel needs to be supported by the form generator, the
form generator instructions are modified to generate form
clements for the new messaging channel, however the form
descriptions do not need to be modified.

In some embodiments, the form generator 215 generates
a representation based on the result of a database query.
Accordingly, the form representation may specily one or
more database queries. The form generator 2135 executes the
database query against a database for example, data store
240. The data store 240 may be a database that stores records
relevant to forms. The data store 240 may store information
describing certain business and the form generator 213
generates forms associated with the business based on
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records obtained from the data store 240. For example, the
data store 240 may store information describing various
hotels including their location, ratings, types of rooms
available, and so on. The form generator 215 may execute a
database query to 1dentily types of hotels that a user may be
requested 1n based on criteria provided by the user. The form
generator 215 generates a form comprising a table showing
various hotels selected based on a database query and shows
it to the user. The generated form may include one or more
widgets, Tor example, checkboxes that allow a user to select
one or more hotels and a submit button for submitting a
request for making a reservation for hotel rooms.

The action logger 220 receives communications about
user actions internal to and/or external to the online system,
populating the action log 225 with information about user
actions. Examples of actions include adding a connection to
another user, sending a message to another user, uploading
an 1mage, reading a message irom another user, viewing
content associated with another user, and attending an event
posted by another user. In addition, a number of actions may
involve an object and one or more particular users, so these
actions are associated with the particular users as well and
stored 1n the action log 225.

The action log 225 may be used by the online system to
track user actions on the online system. Users may interact
with various objects on the online system, and information
describing these interactions 1s stored in the action log 225.
Examples of interactions with objects include: user interac-
tion associated with a widget of a form and any other
suitable interaction. Additionally, the action log 225 may
record a user’s interactions with a widget of a form on the
online system as well as with other applications operating on
the online system.

The web server 230 links the online system 110 via the
messaging channels to the one or more client devices. The
web server 230 serves web pages, as well as other content,
such as JAVA®, FLASH®, XML and so forth. The web
server 230 may receive and route messaging data between
the online system 110 and the client device, for example,
forms, 1instant messages, queued messages (e.g., email), text
messages, short message service (SMS) messages, or mes-
sages sent using any other suitable messaging technique.
Additionally, the web server 230 may provide application
programming interface (API) functionality to send data
directly to native client device operating systems, such as
IOS®, ANDROID™, or BlackberryOS.

The report generator 235 generates reports based on past
user interactions with a form. In some embodiments, a report
specifies user interactions across multiple messaging chan-
nels. For example, a report specifies user interactions with
forms across APPLE BUSINESS CHAT and FACEBOOK
MESSENGER messaging channels. In an embodiment, the
action log stores logs 1dentitying the form and a metadata tag
in the channel mndependent metadata representation respon-
s1ve to recerving a user iteraction associated with a widget
of a form. The metadata tag corresponds to the widget of the
form that the user interacted with. For example, 1f the user
clicks on a submit button of a form representing a user
profile information, the action log stores information iden-
tifying the user profile form and the submit button of the
form. The ability to store forms in a channel independent
representation allows the action logs to store user interaction
information 1 a standardized manner. For example, two
messaging channels may represent the same form very
differently and refer to the same widget using different
identifiers. However the action logger logs the user interac-
tion using the channel independent representations of the
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torms thereby allowing the report generator 235 to generate
consistent reports describing user interactions ol certain
types. For example, the report generator 235 may generate
a report based on all user interactions with a form of a certain
type independent of the messaging channel used for per-
forming the user interactions or the report generator 233
may generate a report based on all user interactions with a
particular widget of a form of a certain type independent of

the messaging channel used for performing the user inter-
actions. Without using the channel independent representa-
tions of the forms, the report definitions specified for gen-
erating reports would be very cumbersome and will also
break 11 a messaging channel made changes to representa-
tions of the form (by renaming the form or the widgets of the
form) or 1f a new messaging channel was added or an
existing messaging channel removed.

FIG. 3 1s a flowchart illustrating a method for generating
forms on messaging channels based on a channel indepen-
dent representation of forms, in accordance with one or more
embodiments.

An online system stores 310 a channel independent meta-
data representation of each of a plurality of forms. The
online system 1s configured to interact with client devices
via a plurality of messaging channels, each messaging
channel interacting with the online system via a different
messaging application executing on a client device. In some
embodiments, the channel independent metadata represen-
tation of each of the plurality of forms i1s stored in the
metadata store of the online system.

The following steps 321, 322, 323, 324, and 325 are
repeated. The online system receives a request for a session
from a client device via a messaging channel. The request
identifies the message channel. In addition to the request, a
selection of the form from the plurality of forms 1s received
322 by the online system from the client device via a
messaging channel. In some embodiments, the form gen-
erator of the online system receives the request and the form.

The online system retrieves 323 a channel independent
metadata representation of the selected form. In some
embodiments, the form generator ol the online system
retrieves the channel independent metadata representation of
the selected form from the metadata store.

The online system generates 324 a {irst representation of
the first form for the first messaging channel from the
metadata representation of the first form. The first represen-
tation conforms to a format processed by the first messaging,
channel. In some embodiments, the form generator of the
online system generates the first representation of the first
form for the first metadata representation.

The generated form representation 1s sent 325 by the
online system to the client device via the messaging channel.
The generated form representation provides data allowing
the client device to render a user interface of the messaging
channel. The user interface comprises the selected form.
Example user interfaces are described below with reference
to FIGS. 4A-4B 1n detail.

FIGS. 4A-4B are screen shots 1llustrating user interfaces,
in accordance with one or more embodiments.

FIG. 4A 1s an exemplary form 400 for booking a hotel
room. A customer support agent operating a second client
device may request the online system to push the form 400
to a first client device via a messaging channel. In the
embodiment of FIG. 4A, a widget of the form 400 displays
available guest rooms and rates. The widget of the form 400
turther displays pictures and text descriptions for each of the
guest rooms. A user of the first client device may interact
with the widget of the form 400 to book a guest room. For
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example, tactile gestures received via a touchscreen received
by the first client device correspond to an interaction with
the widget of the form 400 provided by the online system.
Example tactile gestures received via a touchscreen interface
include swiping, tapping, pressing, and contacting and hold-
ing pressure 1n an area on the touchscreen, as well as rotating
the touchscreen or any other suitable user input for request-
ing content from the online system for presentation. The
interaction of the user of the first client device may be sent
to the second client device via the messaging channel
associated with the first client device.

FIG. 4B 1s an exemplary form 450 for contacting a
customer service representative. In some embodiments, a
plurality of second client devices are connected to the online
system. For example, in the embodiment of FIG. 4B, a user
may interact with the form 450 to chat with Marriott
Rewards, Starwood Reservations, Marriott Reservations, or
Property Support.

Example forms are provided below for reference. In some
embodiments, forms are represented i an XML format.
Forms represented 1n an XML format resembling an HTML
format may be less intimidating to non-developers. Includ-
ing URL links to 1images allows the online system to avoid
sending base64 embedded binaries until the form hits the
gateway.

Example 1: An Event Form

Following 1s an example form that represents events using,
XML format. The form representation specifies a location
for the events and details of the events including various
time slots associated with the even identifying when the
event occurred or 1s going to occur. Each time slot is
specified using a timeslot tag that specifies a start time and
a duration of the event. The form generator may obtain the
various time slots for an event by executing a database

query.

<?xml version="1.0" encoding="UTF-8"7>
<form type=“event” 1d=""" >
<location lat=""" long=""" radius=""" title=""">
<events title=""" offset=""">
<timeslot 1d="11"" startTime=""" duration="""/>
<timeslot 1d="12" startTime=""" duration="""/>
</events>
<received>
<message title=""" subtitle=""" style="small” img=""" />
</recerved>
<reply >
<message title=""" subtitle=""" style="small” 1mg=""" />
</reply>
</form>

Example 2: A List Form

Following 1s an example form that represents lists using
XML, format. The form comprises a list of two section tags.
Each section may correspond to a record retrieved from a
database using a database query. Each section itself may
include multiple 1tems that may be fetched from the database
using the same database query or additional database que-
riecs. For example, each section may represent a hotel and
cach item may represent the types of rooms that are currently
available 1n the hotel. Alternatively, the list may represent
information describing flights based on a user provided
criteria (e.g., specilying dates of travel, source and destina-
tion), where each section corresponds to an airline and each
item represents a flight from that airline.
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<7xml version="1.0"" encoding="UTEF-8"7>
<form type="list” muthiSelect="talse” 1d=""">

<list>
<section title="section 1”° order="0"">
<item 1d="11"" order="0" title=""" subtitle=""" style="small” 1img="""/>
<item 1d="12"" order="1"" title=""" subtitle="" style="small” 1mg=""/>
<item 1d="13" order="2" title=""" subtitle="*" style="small” 1img=""/>
</section>
<section title="section 2”° order="1">
<item 1d="21" order="0" title="" subtitle=""" style="small” 1mg="""/>
<item 1d="22" order="1" title="" subtitle="" style="small” img="""/>
<item 1d="23" order="2" title=""" subtitle=""" style="small” 1mg="""/>
</section>
</list>
<recerved>
<message title=""" subtitle=""" style="small” 1img="""/>
</received>
<reply >
<message title=""" subtitle=""" style="small” 1img="""/>
</reply>
</form>

20

Example 3: Dynamic Form Definition with SQL

Server

Following 1s an example of a form that specifies a
database query for generating a list comprising sections. 25
Each database query populates child items in the <section>
XML elements with the <item> values from the database

based on the query. As shown in the example below, the
section titled “Available Shoes™ 1s populated using the

database query “select 1d, shoe as title, image as 1mg from 5,
shoes where price<=:price.” Similarly, the section titled
“Shoe Colors™ 1s populated using the database query “select

1d, color as ftitle, colorimage as 1mg from colors.”

<7xml version="1.0"" encoding="UTF-8"7>

<form type="list” mutliSelect="false” 1d="">

<database type="SQL” server="sql.example.com” name="exampledb” username="fo0”
password="bar”/>

<]ist>

<section title="Available Shoes” order="0"" query="select i1d, shoe as title, image as 1img
from shoes where price<=:price” style="small” />

<section title="Shoe Colors” order="1" query="select id, color as title, colorimage as img
from colors ” style="small” />

</]1st>
<recelved>

<message title=""" subtitle=""" style="small” 1img="""/>
</received>

<reply >

<message title=""" subtitle=""" style=""small” 1img="""/>

</reply>

</form>

50

Example 4: Form Using XML Namespaces and not be supported by other channels. Accordingly the form

Following 1s an example of a form that specifies diflerent
tags for dif

Database Queries speciflies form elements using “facebook”™ prefix in tags as
well as form elements using “apple” prefix 1n tags. The

“facebook” tag represents the FACEBOOK MESSENGER

‘erent messaging channels. Accordingly the chan- 55

nel independent representation may be used to generate a messaging channel and the “apple” tag represents APPLE
form that uses messaging channel specific features that may BUSINESS CHAT messaging channel.

<?xml version="1.0" encoding="UTF-8"7>
<form type="list” mutliSelect="false” 1d=""" xmlns:apple="“com:apple” xmlns:facebook
="“com:facebook™>
<database type="SQL” server="sql.example.com” name="exampledb” username="fo0”
password="bar”/>
<query 1d="shoeQuery” queryString="select 1d, shoe as title, image as 1img from shoes where
price<=:price”’ style="small’>

<apple:list>

<apple:section title="Available shoes™ order="0" query="“shoeQuery”/>
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-continued

</apple:list>
<facebook:template type="button >

12

<facebook:button type="“web_url” message="Available shoes” query="shoeQuery” />

</facebook:template>
<apple:received>
<apple:message title=""" subtitle=""" style=""small” img="""/>
</apple:received>
<apple:reply >
<apple:message title=""" subtitle=""" style=""small” 1mg="""/>
</apple:reply>
</form>

Computer Architecture

FIG. § 1s a high-level block diagram illustrating an
example computer for implementing the client device and/or
the online system 110, according to an embodiment. The
computer 500 1includes at least one processor 502 coupled to
a chipset 504. The chipset 504 includes a memory controller
hub 520 and an mput/output (I/O) controller hub 522. A
memory 506 and a graphics adapter 512 are coupled to the
memory controller hub 520, and a display 518 1s coupled to
the graphics adapter 512. A storage device 508, an input
device 514, and network adapter 516 are coupled to the 1/0

controller hub 522. Other embodiments of the computer 500
have different architectures.

The storage device 508 1s a non-transitory computer-

readable storage medium such as a hard drive, compact disk
read-only memory (CD-ROM), DVD, or a solid-state

memory device. The memory 506 holds instructions and
data used by the processor 502. The mput interface 514 1s a
touch-screen 1nterface, a mouse, track ball, or other type of
pointing device, a keyboard 510, or some combination
thereol, and 1s used to mput data into the computer 500. In
some embodiments, the computer 300 may be configured to
receive mput (e.g., commands) from the input interface 514
via gestures Irom the user. The graphics adapter 512 displays
images and other mformation on the display 3518. The
network adapter 516 couples the computer 500 to one or
more computer networks.

The computer 500 1s adapted to execute computer pro-
gram modules for providing functionality described herein.
As used herem, the term “module” refers to computer
program logic used to provide the specified functionality.
Thus, a module can be implemented 1n hardware, firmware,
and/or software. In one embodiment, program modules are
stored on the storage device 508, loaded into the memory
506, and executed by the processor 502.

The types of computers 500 used by the entities of FIG.
1 can vary depending upon the embodiment and the pro-
cessing power required by the entity. The computers 500 can
lack some of the components described above, such as
graphics adapters 512, and displays 518. For example, the
online system 110 can be formed of multiple blade servers
communicating through a network such as in a server farm.
Additional Considerations

The foregoing description of the embodiments has been
presented for the purpose of illustration; 1t 1s not intended to
be exhaustive or to limit the patent rights to the precise
forms disclosed. Persons skilled in the relevant art can
appreciate that many modifications and variations are pos-
sible 1n light of the above disclosure.

Some portions of this description describe the embodi-
ments 1 terms of algorithms and symbolic representations
of operations on information. These algorithmic descriptions
and representations are commonly used by those skilled 1n
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the data processing arts to convey the substance of their
work eflectively to others skilled in the art. These opera-
tions, while described functionally, computationally, or logi-
cally, are understood to be implemented by computer pro-
grams or equivalent electrical circuits, microcode, or the
like. Furthermore, 1t has also proven convenient at times, to
refer to these arrangements of operations as modules, with-
out loss of generality. The described operations and their
associated modules may be embodied in software, firmware,
hardware, or any combinations thereof.

Any of the steps, operations, or processes described
herein may be performed or implemented with one or more
hardware or software modules, alone or 1n combination with
other devices. In one embodiment, a software module 1s
implemented with a computer program product comprising
a computer-readable medium containing computer program
code, which can be executed by a computer processor for
performing any or all of the steps, operations, or processes
described.

Embodiments may also relate to an apparatus for per-
forming the operations herein. This apparatus may be spe-
cially constructed for the required purposes, and/or 1t may
comprise a general-purpose computing device selectively
activated or reconfigured by a computer program stored 1n
the computer. Such a computer program may be stored 1n a
non-transitory, tangible computer readable storage medium,
or any type of media suitable for storing electronic mstruc-
tions, which may be coupled to a computer system bus.
Furthermore, any computing systems referred to in the
specification may include a single processor or may be
architectures employing multiple processor designs for
increased computing capability.

Embodiments may also relate to a product that 1s pro-
duced by a computing process described herein. Such a
product may comprise information resulting from a com-
puting process, where the information 1s stored on a non-
transitory, tangible computer readable storage medium and
may include any embodiment of a computer program prod-
uct or other data combination described herein.

Finally, the language used in the specification has been
principally selected for readability and instructional pur-
poses, and it may not have been selected to delineate or
circumscribe the patent rights. It 1s therefore intended that
the scope of the patent rights be limited not by this detailed
description, but rather by any claims that 1ssue on an
application based hereon. Accordingly, the disclosure of the
embodiments 1s intended to be 1llustrative, but not limiting,
of the scope of the patent rights, which 1s set forth in the
following claims.

What 1s claimed 1s:

1. A method comprising:

storing, by an online system, a channel independent
metadata representation of each of a plurality of forms,
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wherein the online system 1s configured to interact with

client devices via a plurality of messaging channels,

cach messaging channel interacting with the online

system via a diflerent messaging application; and

repeating the steps comprising;:

receiving, by the online system, a first request for a first
session from a first client device via a first messaging,
application, the first request identitying the first
messaging application, and a second request for a
second session, the second request from a second
client device via a second messaging application, the
second request i1dentifying the second messaging
application;

receiving, by the online system, a selection of a form
from the plurality of forms from the first client
device via the first messaging application;

receiving, by the online system, a selection of the form
from the plurality of forms from the second client
device via the second messaging application;

retrieving, by the online system, a channel independent
metadata representation of the selected form;

generating, by the online system, a first representation
of the selected form for the first messaging applica-
tion from the channel independent metadata repre-
sentation of the selected form, wherein the first
representation conforms to a format corresponding
to the first messaging application, and a second
representation of the selected form for the second
messaging application from the channel independent
metadata representation of the form, wherein the
second representation conforms to a format corre-
sponding to the second messaging application; and

sending, by the online system, the first generated rep-
resentation of the selected form to the first client
device via the first messaging application, and the
second generated representation of the selected form
to the second client device via the second messaging
application.

2. The method of claim 1, wherein the selected form 1s a
first form, the method further comprising:

receiving, from the first client device, a first user inter-

action with a widget of the first generated representa-
tion of the first form:;

identifying a second form based on the first user interac-

tion;

selecting a channel independent metadata representation

of the second form; and

generating, from the metadata representation of the sec-

ond form, a second form representation of the second
form for the first messaging application.

3. The method of claim 1, wherein the selection of the
form 1s received from a third client device that requests the
online system to push the selected form to the first client
device via the first messaging application.

4. The method of claim 1, wherein the channel indepen-
dent metadata representation of the form specifies a database
query, wherein the online system generates the first repre-
sentation of the selected form based on a result of the
database query.

5. The method of claim 4, wherein the database query
returns a set of records and the first generated representation
of the selected form comprises a widget presenting data
returned by the database query.

6. The method of claim 1, wherein responsive to receiving
a user interaction associated with a widget of the selected

form, storing by the online system, a log identifying the
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selected form and a metadata tag 1n the channel independent
metadata representation, the metadata tag corresponding to
the widget.

7. The method of claim 6, further comprising:

receiving a criteria for generating a report describing user

interactions across a plurality of messaging applica-
tions;

selecting a plurality of past user interactions from the log

wherein the selected user interactions satisty the crite-
r1a, the selected user interactions comprising user inter-
actions performed using the plurality of messaging
applications; and

generating the report based on the plurality of past user

interactions.

8. A non-transitory computer readable storage medium
having instructions encoded thereon that, when executed by
a processor, cause the processor to:

store, by an online system, a channel independent meta-

data representation of each of a plurality of forms,

wherein the online system 1s configured to interact with

client devices via a plurality of messaging channels,

cach messaging channel interacting with the online

system via a diflerent messaging application; and

repeat the steps comprising:

receive, by the online system, a first request for a first
session from a first client device via a first messaging
application, the first request identitying the first
messaging application, and a second request for a
second session, the second request from a second
client device via a second messaging application, the
second request identifying the second messaging
application;

receive, by the online system, a selection of a form
from the plurality of forms from the first client
device via the first messaging application;

receive, by the online system, a selection of the form
from the plurality of forms from the second client
device via the second messaging application;

retrieve, by the online system, a channel independent
metadata representation of the selected form:;

generate, by the online system, a first representation of
the selected form for the first messaging application
from the channel independent metadata representa-
tion of the selected form, wherein the first represen-
tation conforms to a format corresponding to the first
messaging application, and a second representation
of the selected form for the second messaging appli-
cation from the channel independent metadata rep-
resentation of the selected form, wherein the second
representation conforms to a format corresponding
to the second messaging application; and

send, by the online system, the first generated repre-
sentation of the selected form to the first client
device via the messaging application, and the second
generated representation of the selected form to the
second client device via the second messaging appli-
cation.

9. The non-transitory computer readable storage medium
of claim 8, wherein the selected form 1s a first form the
computer readable storage medium further has instructions
encoded thereon that, when executed by the processor, cause
the processor to:

receive, from the first client device, a first user interaction

with a widget of the first generated representation of the
selected form:;

identily a second form based on the first user interaction;
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select a channel independent metadata representation of
the second form:; and

generate, from the metadata representation of the second
form, a form representation of the second form for the
first messaging application. d

10. The non-transitory computer readable storage medium

of claim 8, wherein the selection of the form 1s recerved from

a third client device that requests the online system to push

the selected form to the first client device via the first

messaging application. 10
11. The non-transitory computer readable storage medium

of claiam 8, wherein the channel independent metadata

representation of the form specifies a database query,

wherein the online system generates the {irst representation

of the selected form based on a result of the database query. 15
12. The non-transitory computer readable storage medium

of claam 11, wherein the database query returns a set of

records and the generated first representation of the selected

form comprises a widget presenting data returned by the

database query. 20
13. The non-transitory computer readable storage medium

of claim 8, wherein responsive to receiving a user interaction

associated with a widget of the form, storing by the online

system, a log identifying the form and a metadata tag 1n the

channel independent metadata representation, the metadata 2>

tag corresponding to the widget.

14. The non-transitory computer readable storage medium

of claim 13, wherein the computer readable storage medium
further has instructions encoded thereon that, when executed
by the processor, cause the processor to: 30
receive criteria for generating a report describing user
interactions across a plurality of messaging applica-
tions;

select a plurality of past user interactions from the log
wherein the selected user interactions satisfy the crite- 3>
r1a, the selected user interactions comprising user inter-
actions performed using the plurality of messaging
applications; and

generate the report based on the plurality of past user
interactions. 40

15. A computer system comprising;:

a metadata store configured to store a channel indepen-
dent metadata representation of each of a plurality of
forms:

a form generator configured to repeat the steps compris- 49
ng:
receive a first request for a first session from a first

client device via a first messaging application, the
first request 1dentiiying the first messaging, applica-
tion, and a second request for a second session, the >°©
second request from a second client device via a
second messaging application, the second request
identifying the second messaging application;

16

receive a selection of a form from the plurality of forms
from the first client device via the first messaging
application,

receive a selection of the form from the plurality of
forms from the second client device via the second
messaging application,

retrieve a channel independent metadata representation
of the selected form, and

generate a {irst representation of the selected form for
the first messaging application from the channel
independent metadata representation of the selected
form, wherein the first representation conforms to a
format corresponding to the first messaging applica-
tion, and a second representation of the selected form
for the second messaging application from the chan-
nel independent metadata representation of the
selected form, wherein the second representation
conforms to a format corresponding the second mes-
saging application; and

a channel interface configured to send the first generated

representation of the selected form via the first mes-
saging application and the second generated represen-
tation of the selected form via the second messaging
application.

16. The computer system of claim 15, wherein the selec-
tion of the form 1s received from a third client device that
requests the form generator to push the selected form to the
first client device via the first messaging application.

17. The computer system of claim 15, wherein the channel
independent metadata representation of the form specifies a
database query, wherein the form generator generates the
first representation of the selected form based on a result of
the database query.

18. The computer system of claim 15, wherein the data-
base query returns a set of records and the first generated
representation of the selected form comprises a widget
presenting data returned by the database query.

19. The computer system of claim 15, further comprising
an action log configured to store a log 1dentifying the form
and a metadata tag 1in the channel independent metadata
representation responsive to receiving a user interaction
associated with a widget of a form, the metadata tag corre-
sponding to the widget.

20. The computer system of claim 19, further comprising,
a report generator configured to receive criteria for gener-
ating a report describing user interactions across a plurality
of messaging application, select a plurality of past user
interactions from the log, wherein the selected user interac-
tions satisly the criteria, the selected user interactions com-
prising user interactions performed using the plurality of
messaging applications, and generate the report based on the
plurality of past user interactions.
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